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BOX PCT 

IN THE UNITED STATES ELECTED/DESIGNATED OFFICE 
OF THE UNITED STATES PATENT AND TRADEMARK OFFICE 
UNDER THE PATENT COOPERATION TREATY-CHAPTER II 

5 

PRELIMINARY AMENDMENT 

APPLICANTS: Siegfried Huber et al. DOCKET NO: 112740-143 

SERIAL NO: GROUP ART UNIT: 

10 EXAMINER: 

INTERNATIONAL APPLICATION NO: PCT/DE99/02649 

INTERNATIONAL FILING DATE: 24 August 1 999 

INVENTION: A METHOD FOR TRANSMITTING AN ATM-ORIENTED 
CELL STREAM VIA AT LEAST TWO VIRTUAL 
1 5 CONNECTIONS IN AN ATM COMMUNICATIONS 

NETWORK 



Assistant Commissioner for Patents, 
Washington, D.C. 20231 



Sir: 

Please amend the above-identified International Application before entry 
into the National stage before the U.S. Patent and Trademark OfSce under 35 U.S.C. 
§371 as follows: 
25 In The Specification; 

On page 1, cancel lines 1-5 and substitute the following therefor: 
-SPECIFICATION 
TITLE 

A METHOD FOR TRANSMITTING AN ATM-ORIENTED CELL 
30 STREAM VIA AT LEAST TWO VIRTUAL CONNECTIONS IN AN ATM 

COMMUNICATIONS NETWORK 
BACKGROUND OF THE INVENTION 
Field of the Invention 



The present invention relates, generally, to an ATM-oriented cell stream 
which is transmitted via an ATM communications network in which at least two 
virtual connections are provided and, more particularly, to such a method wherein the 
ATM-oriented cell stream is distributed between the at least two virtual connections 
5 and in which, at least at times, synchronization cells are regularly inserted into the 
virtual cormections. 
Description of the Prior Art --. 

On page 1, hne 7, cancel "the". 

On page 1, lines 9-10, cancel "by means of and substitute therefor —via—. 
10 On page 1, line 10, cancel the and substitute therefor a — ;— . 

On page 1, line 10, cancel "to say" and substitute therefor a — ,— . 

On page 1, line 15, cancel "is". 

On page 1, line 15, insert -is- after "also". 

On page 1, line 31, cancel "are" and substitute therefor —being—. 
15 On page 2, line 1 1 , cancel "means of. 

On page 2, line 12, cancel "comprise" and substitute therefor —include—. 

On page 2, line 18, cancel the "-" and substitute therefor a — ;— . 

On page 2, line 18, cancel "to say" and substitute therefor a , 

On page 2, line 20, cancel "- while" and substitute therefor — . However—. 
20 On page 2, line 38, cancel the "-" and substitute therefor a — . 

On page 2a, line 1, cancel "is" and substitute therefor —being—. 

On page 2a, line 2, insert —also— after "technology". 

On page 3, line 1, cancel "also". 

On page 3, line 4, cancel "and". 
25 On page 3, line 4, cancel "is" and substitute therefor —being--. 

On page 3, line 19, cancel ", which" and substitute therefor — . This—. 

On page 3, line 26, cancel the ",". 

On page 3, line 34, cancel the "," and substitute therefor a — ;— . 
On page 3, line 35, insert a — ,— after "example". 
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On page 4, line 15, cancel the and substitute therefor a 
On page 4, line 15, cancel "is" and substitute therefor —being—. 
On page 4, line 30, cancel as" and substitute therefor --. As-. 
On page 4, line 31, cancel "of which" and substitute therefor a — . 
5 On page 5, line 2, cancel "in" after "headers" and substitute therefor —is-. 

On page 5, line 10, insert -present- before "invention". 
On page 5, line 10, cancel "based on the object of and substitute therefor 
—directed to—. 

On page 5, before line 15, insert the following centered heading: 
10 - SUMMARY OF THE INVENTION -. 

On page 5, line 15, cancel "The" and substitute therefor -A—. 

On page 5, Hne 15, insert —present— before "invention". 

On page 5, line 24, cancel "according to" and substitute therefor -of-. 

On page 5, line 24, insert —present— before "invention", 
15 On page 5, line 28, insert -present- before "invention". 

On page 5, line 29, cancel "mean that" and substitute therefor -allow-. 

On page 5, line 29, cancel "is" and substitute therefor —to be—. 

On page 5, line 36, cancel the "-" and substitute therefor a — ;— . 

On page 5, line 36, cancel "to say" and substitute therefor a . 
20 On page 6, line 4, cancel "refinement" and substitute therefor — 

embodiment—. 

On page 6, line 5, insert -present— before "invention". 

On page 6, line 7, cancel "- claim 2". 

On page 6, line 13, cancel "refinement" and substitute therefor — 
25 development--. 

On page 6, line 13, cancel "according to" and substitute therefor —of—. 

On page 6, line 14, insert —present— before "invention". 

On page 6, line 15, cancel "- claim 3", 

On page 6, line 20, cancel the "-" and substitute therefor a 
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On page 6, line 20, insert a after "example". 

On page 6, line 24, cancel "comprises" and substitute therefor —includes—. 

On page 6, line 29, cancel "according to" and substitute therefor —of—. 

On page 6, line 30, insert —present— before "invention". 
5 On page 6, line 33, cancel claim 4". 

On page 7, line 1, insert —further— before "development". 

On page 7, line 1, cancel "according to" and substitute therefor —of—. 

On page 7, line 2, insert —present— before "invention". 

On page 7, line 5, cancel claim 5". 
1 0 On page 7, line 10, cancel "According" and substitute therefor -Pursuant-. 

On page 7, line 10, cancel "one development" and substitute therefor — 
another embodiment-. 

On page 7, line 11, insert -present- before "invention". 

On page 7, line 13, cancel "- claim 6". 
15 On page 7, line 1 6, cancel "can". 

On page 7, line 16, insert -can- after "still". 

On page 7, line 19, cancel "one" and substitute therefor -yet another-. 
On page 7, line 19, cancel "according to" after "method" and substitute 
therefor —of—. 

20 On page 7, line 20, insert -present- before "invention". 

On page 7, line 22, cancel "- claim 7". 

On page 7, line 27, cancel "according to" and substitute therefor -of-. 

On page 7, line 28, insert -present- before "invention". 

On page 7, line 31, cancel "- claim 8". 
25 On page 7, after line 36, insert the foUov^ing paragraph: 

-Additional features and advantages of the present invention are described 
in, and will be apparent from, the following Detailed Description of the Preferred 
Embodiments and the Drawings.— 

On page 8, cancel lines 1-5 and substitute the following therefor: 
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- DESCRIPTION OF THE DRAWINGS 

Figure 1 shows an exemplary embodiment of the ATM communications 
network in accordance with the teachings of the present invention in which a number 
of virtual connections are provided. 
5 DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
On page 8, line 6, insert --Referring to Fig. 1,- before the "("- 
On page 8, line 8, cancel "by means of and substitute therefor --via--. 
On page 8, line 9, cancel the and substitute therefor a 
On page 8, line 9, cancel "the figure" and substitute therefor -Fig. 1~. 
1 0 On page 8, line 23, insert -be- after "can". 

On page 8, hne 23, cancel "be". 

On page 8, line 24, cancel the and substitute therefor a 
On page 8, line 24, cancel "is". 
On page 9, line 1, cancel the",". 
1 5 On page 9, line 4, cancel the "-" and substitute therefor a 

On page 9, line 4, cancel "is". 

On page 9, line 8, insert -of the present invention shown- after 
"embodiment". 

On page 10, line 12, cancel the "-" and substitute therefor a 
20 On page 10, line 13, cancel the and substitute therefor a 

On page 10, line 26, cancel the "-" and substitute therefor a -(-. 

On page 10, line 27, cancel "corresponds" and substitute therefor - 
corresponding to—. 

On page 10, line 27, cancel "to". 
25 On page 1 0, line 30, cancel the "-" and substitute therefor a -)-, 

On page 10a, line 1, cancel "one" and substitute therefor -an altemative-. 

On page 10a, line 1, cancel "variant". 

On page 10a, line 2, cancel "according to" and substitute therefor -of-. 
On page 10a, line 2, insert -present- before "invention". 
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On page 10a, line 4, cancel "which" and substitute therefor -with--. 
On page 11, line 3, insert -above- before "example". 
On page 11, line 4, cancel "quoted above,". 

On page 11, line 9, cancel "comprises" and substitute therefor -includes-. 
On page 11, line 14, cancel "may". 
On page 11, line 14, insert --may- after "possibly". 
On page 11, line 20, cancel "according to" and substitute therefor -of-. 
On page 11, line 23, cancel the "-" and substitute therefor a 
On page 11, line 23, cancel "to say" and substitute therefor a 
On page, after line 29, insert the foUov^ng paragraph: 
-Although the present invention has been described with reference to 
specific embodiments, those of skill in the art will recognize that changes may be 
made thereto without departing fi-om the spirit and scope of the invention as set forth 
in the hereafter appended claims.- 

On page 14 (last page), cancel lines 1-5, and substitute the following 
centered heading therefor: 

- ABSTRACT OF THE DISCLOSURE 
On page 14, line 7, cancel "The" and substitute therefor -A-. 
On page 14, lines 7-8, cancel "according to the invention is used to 
transmit" and substitute therefor -for transmitting-. 
On page 14, line 8, cancel "(zslO)". 
On page 14, line 9, cancel "(bs)". 
On page 14, line 10, cancel "(KN)". 
On page 14, line 11, cancel "(VCll-VClN)". 
On page 14, line 12, cancel "(KN)", 
On page 14, line 13, cancel "(zslO)". 
On page 14, line 14, cancel "(sz)"- 

On page 14, line 16, cancel "(VCl 1-VClN). A" and substitute therefor - 
wherein a—. 



On page 14, line 16, cancel "(bs)". 
On page 14, line 17, cancel "thus". 
On page 14, lines 17-18, cancel "(VCll-VClN)". 
On page 14, cancel line 20. 
5 In the Claims : 

On page 12, cancel line 1, and substitute the following left-hand justified 
heading therefor: 

— We Claim As Our Invention: — . 

Please cancel claims 1-5, without prejudice, and substitute the following 
1 0 claims therefor: 

6. A method for transmitting a continuous bit stream via an ATM 
communications network in which at least two virtual connections are provided, the 
method comprising the steps of: 

converting the continuous bit stream to an ATM-oriented cell stream; and 
1 5 transmitting the ATM-oriented cell stream distributed between the at least 

two virtual connections, wherein synchronization cells are regularly inserted, at least 
at times, into the at least two virtual connections. 

7. A method for transmitting a continuous bit stream via an ATM 
20 communications network in which at least two virtual connections are provided as 

claimed in claim 6, the method further comprising the step of: 

defining the synchronization cells by a synchronization cell identifier in a 
header part of the ATM cells, 

25 8, A method for transmitting a continuous bit stream via an ATM 

communications network in which at least two virtual connections are provided as 
claimed in claim 6, wherein the synchronization cells respectively contain a sequence 
number. 
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9. A method for transmitting a continuous bit stream via an ATM 
communications network in which at least two virtual connections are provided as 
claimed in claim 6, wherein the ATM-oriented cell stream has a transmission bit rate 
which is greater than respective maximum transmission bit rates of the two virtual 

5 connections. 

10. A method for transmitting a continuous bit stream via an ATM 
communications network in which at least two virtual connections are provided as 
claimed in claim 6, wherein assembly into one of the original ATM-oriented cell 

1 0 stream and the original continuous bit stream is carried out with the aid of the 
synchronization cells after transmission via the at least two virtual cormections. 

REMARKS 

The present amendment makes editorial changes and corrects typographical 
15 errors in the specification in order to conform the specification to the requirements 
of the United States Patent practice. No new matter is added thereby. Original 
claims 1-5 have been canceled in favor of new claims 6-10. Claims 6-10 have been 
presented solely because the revisions by bracketing and underlining which would 
have been necessary in claims 1-5 in order to present those claims in accordance with 
20 preferred United States Patent practice would have been too extensive, and thus 
would have been too burdensome. The amendment is intended for clarification 
purposes only and not for substantial reasons related to patentability pursuant to 35 
U.S.C. §§101, 102, 103 or 112. Indeed, the cancellation of claims 1-7 does not 
constitute an intent on the part of the Applicants to surrender any of the subject 
25 matter of claims 1-5. 
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Early consideration on the merits i(S respectfully requested. 
RespectfuU^ submi^d. 



William E. Vaughanj^ 
Bell, Boyd & Lloyd LLC 
P.O.Box 1135 

Chicago, Illinois 60690- 1135 
(312) 807-4292 
Attorneys for Applicants 



(Re.P No. 39. 
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Description 

Method for transmitting an ATM-oriented cell stream via 
at least two virtual connections in an ATM 
5 communications network 

When virtual private networks are being set up, the 
information is frequently transmitted between the 
switching devices in the virtual private networks by 

10 means of fixed connections, that is to say with the aid 
of continuous bit streams. The transmitted digital or 
digitized information represents, for example, voice, 
text, data, characters, graphics, still images or 
moving images. In the specialist world, such 

15 information is also referred to as user information. 

In Europe, fixed connections based on the plesio- 
chronous digital hierarchy PDH which provides, for 
example, transmission capacitors of 64 Kbit/s, 

20 2 Mbit/s, 34 Mbit/s and 140 Mbit/s, are used for bit 
streams up to 140 Mbit/s. In the USA, fixed 
connections, for example based on hierarchy levels DSl 
and DS3, are provided for this purpose, with 
transmission capacities of 1.5 Mbit/s and 45 Mbit/s, 

25 respectively, or based on the synchronous optical 
network SONET, for example 51.84 Mbit/s. For bit 
streams at more than 155 Mbit/s, fixed connections are 
generally provided on the basis of the synchronous 
digital hierarchy SDH which provides, for example, 

30 transmission capacities of 155 Mbit/s, 622 Mbit/s or 
2.5 Gbit/s; the same hierarchy levels are provided in 
the SONET in the USA for more -than 155 Mbit/s. 

The transmission capacity of the fixed connections 
35 which are required to set up a virtual private network 
and are normally rented from a network operator depends 
on the amount of information to be transmitted. In this 
case, owing to the relatively major differences between 
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between the transmission capacity required and that 
provided is frequently impossible. 

With the increasing integration of voice and data 
5 networks, the present-day PDH, SONET and SDH networks 
are increasingly being replaced by networks which are 
set up on the basis of the asynchronous transfer mode 
ATM. This technology allows ATM-oriented fixed 
connections - so-called "virtual connections" or 

10 "permanent virtual connections" - to be set up, via 
which information is transmitted by means of so-called 
"ATM cells" which each comprise a header part, which is 
composed of five octets and is used for control, and an 
information part, which is composed of 48 octets and is 

15 used for information transmission. 

The transmission capacity of a virtual connection is 
freely variable - that is to say it is independent of 
the hierarchy levels in the PDH, SONET or SDH 

20 technology - while, owing to the switching of a virtual 
connection from the switching devices in an ATM network 
to a physical connection, the maximum transmission 
capacity of a virtual connection is limited to the 
maximum transmission capacity of the transmission 

25 technology which is used on the physical connections of 
the communications network and with whose aid the 
virtual connections are transmitted. 

When a network migrates, for-- example, from SDH to ATM 
30 technology, the core area of the network is normally 
converted first of all to the ATM technology, while SDH 
technology is still used in the periphery of the 
network. In the process, the previously SDH-oriented 
fixed connections must be provided in the core area 
35 with the aid of virtual connections. This is normally 
done by embedding the continuous bit stream of an SDH- 
oriented fixed connection in the information parts of 
the ATM cells of a virtual connection - the continuous 
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also referred to in the specialist world as 
"transparent" transmission or as the circuit emulation 
service CES. One known method for this is described in 
ITU-T Standard 1.363.1^ and this is known to persons 
5 skilled in the art as the ATM Adaptation Layer 1^ or as 
AAL-1. 

The cell headers which also need to be transmitted with 
each ATM cell increase the bit rate of the ATM-oriented 

10 cell stream over the bit rate of the continuous bit 
stream for an SDH-oriented fixed connection. If, for 
example, the continuous bit stream for an SDH fixed 
connection has a bit rate of 622 Mbit/s, then, after 
conversion to an ATM-oriented cell stream, the bit 

15 stream has a bit rate of at least 687 Mbit/s, This bit 
rate is increased further when the AAL-1 method is used 
since, in this method, at least one octet of further 
control information is transmitted in the information 
part of the ATM cells, which results in the bit rate of 

20 the ATM-oriented cell stream being increased to at 
least 701 Mbit/s. If the transmission technology which 
is used for the physical connections of a 
communications network is now limited, for example, to 
a maximum transmission capacity of 622 Mbit/s, a 

25 problem occurs in that the ATM-oriented cell stream 
cannot be transmitted using one virtual connection, 
since the transmission capacity of the transmission 
technology is not sufficient for the physical 
connections . 

30 

It is known for the existing transmission technology to 
be replaced by a transmission technology using a 
transmission capacity which is sufficient for 
transmission of the ATM-oriented cell stream, for 
35 example an SDH technology with a transmission capacity 
of the next higher hierarchy level. In this case, 
additional investment is required to upgrade the 
transmission technology and, since there is a 
relatively major step-function change in the 
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transmission capacity 
transmission capacity 
this substitution is 
technology 



between the hierarchy levels, 
remains unused. In principle, 
impossible unless transmission 
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having a greater transmission capacity is available; 
for example, at -the moment, no SDH system with a 
2.5 Gbit/s transmission capacity for each physical 
connection is yet commercially available. 

5 

European Patent Application EP 0 576 856 A3 discloses a 
method in which a continuous bit stream, which requires 
a higher transmission capacity than that of the virtual 
connections in an ATM communications network, is 

10 distributed between at least two virtual connections. 
The continuous bit stream is subdivided into bit groups 
whose numbers of bits plus a defined number of control 
bits corresponds to the total number of bits which can 
be transmitted as user information in the information 

15 part of an ATM cell - the continuous bit stream is 
converted to an ATM-oriented cell stream. In successive 
control cycles, at least two bit groups are in each 
case taken from the continuous bit stream and, with the 
addition of a sequentially changing bit group sequence 

20 number, are inserted into the information part of ATM 
cells. These ATM cells are transmitted separately via 
the at least two virtual connections, and are then 
assembled again, as a function of the bit group 
sequence number, to form the original bit stream. In 

25 this method, the continuous bit stream is always 
subdivided into bit groups. If the continuous bit 
stream already represents an ATM cell stream, not only 
the information parts but also the cell headers of this 
ATM cell stream are transmitted as user information in 

30 the information part of the newly formed ATM cells, as 
a result of which two cell headers are transmitted, and 
this is associated with a reduction of the throughput 
rate of the actual user information. 

35 European Patent 0584398 discloses a method in which an 
ATM-oriented cell stream takes place over at least two 
virtual connections as a development of the method 
described in European Patent Application 
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EP 0 576 856 A3. In this case, the duplicated 
transmission of the cell headers in avoided in that the 
ATM cell stream contained in the continuous bit stream 
is depacketized before the subdivision into bit groups. 
5 This involves increased control complexity. The 
subdivision of the continuous bit stream into bit 
groups, which is always provided in European Patent 
Application EP 0 576 856 A3, takes place unchanged. 

10 The invention is thus based on the object of improving 
the transmission of an ATM-oriented cell stream in an 
ATM communications network via at least two virtual 
connections • 



15 The major aspect of the invention is that an ATM- 
oriented cell stream is transmitted via an ATM 
communications network in which at least two virtual 
connections are provided in the ATM communications 
network, in which the ATM-oriented cell stream is 

20 distributed between the at least two virtual 
connections, and in which, at least at times, 
synchronization cells are regularly inserted into the 
virtual connections. A major advantage of the method 
according to the invention is that the information 

25 parts of the cells of the ATM-oriented cell stream are 
supplied unchanged to the virtual connections. The 
information parts may thus contain any desired user 
data. A further advantage of the invention is that the 
synchronization cells mean that it is possible to 

30 determine the propagation time differences between the 
ATM cells transmitted via the virtual connections. When 
an appropriately large number of ATM cells which have 
been transmitted via the virtual connections have been 
stored in the receiving device, it is thus possible to 

35 obtain the assembly of the original ATM-oriented cell 
stream - that is to say with the original sequence of 
the ATM cells. In addition, the distribution process 
advantageously results in the load from the 
transmission capacity required for transmission of the 
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ATM-oriented cell stream being distributed between the 
physical connections, provided the virtual 
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connections are routed via different physical 
connections . 



One advantageous refinement of the method according to 
5 the invention results in the synchronization cells 
being defined by a synchronization cell identifier in 
the header part of ATM cells - claim 2. This is linked 
to the advantage that any desired bit combination can 
be transmitted in the information parts of the 
10 transmitted ATM cells since there is no need to define 
any specific bit combination as a synchronization cell. 

A further refinement of the method according to the 
invention provides for the synchronization cells to 

15 contain a sequence number - claim 3. This is linked to 
the advantage that propagation time differences of any 
magnitude can be determined if a sufficiently large 
number of bits are used for transmission of the 
sequence numbers in the information part of the 

20 synchronization cells - for example 32 bits. If, for 
example, a synchronization cell is introduced after 
each 32 user cells and the transmission takes place at 
a bit rate of 622 Mbit/s, then, if the sequence number 
comprises nine bits, it is possible to determine a 

25 difference of about 1 000 km between the lengths of the 
physical connections via which the virtual connections 
are transmitted. 

According to one variant of the method according to the 
30 invention, the ATM-oriented cell stream has a 
transmission bit rate which is greater than the 
respective maximum transmission bit rates of the 
virtual connections - claim 4. This advantageously 
makes it possible to transmit the ATM-oriented cell 
35 stream if, for example for technical reasons, it is 
impossible to increase the transmission bit rates of 
the virtual connections, or this is not done for 
financial reasons . 
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One development of the method according to the 
invention provides for assembly into the original ATM- 
oriented cell stream to be carried out with the aid of 
the synchronization cells after transmission via the 
5 virtual connections - claim 5. This advantageously 
ensures that the sequence of the cells in the ATM- 
oriented cell stream is reproduced after transmission 
via the virtual connections. 

10 According to one development of the method according to 
the invention, a continuous bit stream is converted to 
the ATM-oriented cell stream and is transmitted with 
the aid of the ATM-oriented cell stream - claim 6. This 
has the advantage that, for example if an SDH-oriented 

15 network is being replaced by an ATM-oriented network, 
already existing fixed connections can still be 
carried, unchanged, via the new ATM network. 

According to one variant of the method according to the 
2 0 invention, the continuous bit stream is converted to 
the ATM-oriented cell stream in accordance with ITU-T 
Standard 1.363.1 - claim 7. This means that it is 
already possible to transmit continuous bit streams 
converted in accordance with the Standard via the 
25 virtual connections. 

One alternative form of the method according to the 
invention provides for assembly into the original 
continuous bit stream to be carried out with the aid of 

30 the synchronization cells after transmission via the 
virtual connections - claim 8. Appropriate storage of 
the ATM cells transmitted via the virtual connections, 
and appropriate access to this memory, allows the 
original bit stream to be assembled without any 

35 previous assembly of the original ATM-oriented cell 
stream. 
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The method according to the invention will be explained 
in the following text with reference to a figure. By 
way of example, the figure shows an ATM communications 
network (KN) in which a number of virtual connections 
5 (VCll-VClN) are provided. A number of switching devices 
(VE1-VE6) are used for switching the ATM cells 
transmitted in the virtual connections and are 
connected to one another by means of physical 
connections - indicated indirectly in the figure by the 

10 virtual connections (VCll-VClN) . The various routes 
through the ATM communications network (KN) indicate 
that the virtual connections (VCll-VClN) are routed via 
different physical connections. The virtual connections 
(VCll-VClN) are routed between two matching units 

15 (VIMA1-VIMA2) which are connected to the switching 
devices (VE1-VE6) , with the first matching unit (VIMAl) 
being used for the distribution of an ATM-oriented cell 
stream (zslO) for transmission via the virtual 
connections (VCll-VClN) , and the second matching unit 

20 (VIMA2) being used for a combination of the original 
ATM-oriented cell stream ( zslO ) after transmission via 
the virtual connections (VCll-VClN) . The matching units 
(VIMA1-VIMA2) can alternatively be integrated in the 
switching devices (VE1-VE6) - as is indicated by the 

25 dashed illustration of the switching devices VE5 and 
VE6. Two conversion units (CES1-CES2) are provided for 
converting a continuous bit stream (bs) transmitted, 
for example, via a fixed connection. The first 
conversion unit (CESl) is connected to the first 

30 matching unit (VIMAl) and converts the continuous bit 
stream (bs) to an ATM-oriented cell stream (zslO), 
which may be transmitted in a further virtual 
connection (VCIO) . The second conversion unit (CES2) is 
connected to the second matching unit (VIMA2) and 

35 converts the ATM-oriented cell stream (zslO), which may 
be transmitted in the further virtual connection 
(VCIO), to the original continuous bit stream (bs) . 
Optionally, the second conversion device (CES2) may be 
dispensed 
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with, if the assembly of the original continuous bit 
stream (bs) takes place without assembly of the 
original ATM-oriented cell stream (zslO) in the second 
matching unit {VIMA2) - as is illustrated by the dashed 
5 representation of the further arrow, which is denoted 
bs. 

For the exemplary embodiment, it is assumed that the 
first conversion unit (CESl) is supplied with a 

10 continuous bit stream (bs) which it converts to an ATM- 
oriented cell stream (zslO) . One example of conversion 
is described in International Standard 1.363.1 from the 
ITU-T. The ATM-oriented cell stream (zslO) is now 
supplied to the first matching unit (VIMAl) and is 

15 distributed from there between the connected virtual 
connections. If the ATM-oriented cell stream (zslO) is 
transmitted via the further virtual connection (VCIO), 
the connection identifier of the further virtual 
connection (VCIO), which is transmitted in the header 

20 part of a supplied ATM cell (z) in accordance with the 
ATM Standard, is replaced by the connection identifier 
of that virtual connection to which the supplied ATM 
cell (z) is distributed by the matching unit (VIMAl) . 
The ATM-oriented cell stream (zslO) distributed in this 

25 way is then transmitted via the virtual connections 
(VCll-VClN) in the form of further ATM-oriented cell 
streams (zsll-zslN) via the ATM communications network 
(KN) to the second matching unit (VIMA2) . 

30 Owing to the different routes via the switching devices 
(VE1-VE6) , different propagation times may occur for 
the ATM cells transmitted in the virtual connections. 
Synchronization cells (zs) are regularly inserted into 
the virtual connections in the first matching unit 

35 (VIMAl) in order to determine the propagation time 
differences, and are defined by a synchronization cell 
identifier (szk) in the header part of ATM cells. Such 
insertion is required, for example, when setting up the 
virtual connections (VCll 
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-VCIN) in order to determine the propagation time 
differences for the first time. Synchronization cells 
(sz) also need to be inserted at times if synchronizm 
is lost. When synchronizm exists, it is possible to 
5 dispense with the transmission of the synchronization 
cells (sz), thus increasing the throughput rate of the 
virtual connections (VCll-VClN) . If the propagation 
time differences are relatively long, it is possible 
for synchronization cells (sz) which have been inserted 

10 at the same time into the virtual connections (VCll- 
VClN) to be received in the second matching unit 
(VIMA2) shifted with respect to one another - as a 
result of very different propagation times - to such an 
extent that it is no longer possible to associate the 

15 synchronization cells (sz) with one another. In this 
case, synchronization cells (sz) which have been 
inserted into the virtual connections (VCll-VClN) at 
the same time can be identified with the aid of an 
identical sequence number (sn) , so that it is possible 

20 to associate the synchronization cells (sz) with one 
another in the second matching unit (VIMA2) . If, for 
example, the ATM cells are transmitted at a bit rate of 
622 Mbit/s, approximately 1 666 ATM cells are 
transmitted per millisecond. If the propagation time 

25 difference of the ATM cells transmitted via the virtual 
connections (VCll-VClN) is, for example, 5 ms - this 
corresponds approximately to a length difference of 
1000 km between the physical connections via which the 
virtual connections (VCll-VClN) are carried and to 

30 transmission of 8, 333 ATM cells - and if a 
synchronization cell (sz) is inserted after each 32 ATM 
cells, then two synchronization cells (sz) which have 
been inserted into the virtual connections (VCll-VClN) 
at the same time are received in the second matching 

35 unit (VIMA2) shifted by up to 260 synchronization cells 
(sz) with respect to one another. A sequence number 
(sn) of at least nine bits is therefore required for 
unique identification of the two synchronization cells 
(sz) . 
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According to one embodiment variant of the method 
according to the invention, the original ATM-oriented 
cell stream (zslO) is now assembled in the second 
matching unit (VIMA2) which the aid of the 
synchronization cells (sz) . In this case, the received 
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ATM cells have to be temporarily stored in a memory 
device (SP) in order to compensate for the propagation 
time differences. In the case of the example of 
transmission at a bit rate of 622 Mbit/s, quoted above, 
5 and with a maximum propagation time difference between 
the ATM cells of 5 ms, it is necessary to store 
approximately 66 664 ATM cells if transmission takes 
place via, for example, eight virtual connections 
(VCll-VClN), so that the memory device (SP) comprises 

10 approximately 4 Mbytes. The original ATM-oriented cell 
stream (zslO) is now taken from the second matching 
unit (VIMA2) and is supplied to the second conversion 
unit (CES2), in which case the original ATM-oriented 
cell stream (zslO) may possibly be contained in the 

15 further virtual connections (VCIO) . Finally, the 
original ATM-oriented cell stream (zslO) is converted 
to the original continuous bit stream (bs) in the 
second conversion unit (CES2) . 

20 In a further variant of the method according to the 
invention, the original continuous bit stream (bs) is 
assembled in the second matching unit (VIMA2) with the 
aid of the synchronization cells - that is to say 
without the original ATM-oriented cell stream (zslO) 

25 being assembled. In this case, the transmitted bit 
stream parts are taken from the information parts of 
the ATM cells which have been temporarily stored in the 
memory device (SP) , and are assembled to form the 
original continuous bit stream (bs) . 
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Patent Claims 



1. A method for transmitting an ATM-oriented cell 
stream (zslO) via an ATM communications network 

5 ^ (KN) , 

in which at least two virtual connections (VCll- 
VCIN) are provided in the ATM communications 
network (KN) ^ 

in which the ATM-oriented cell stream (zslO) is 
10 distributed between the at least two virtual 

connections (VCll-VClN) , and 

in which, at least at times, synchronization cells 
(sz) are regularly inserted into the virtual 
connections (VCll-VClN) . 

15 

2. The method as claimed in claim 1, 
characterized 

in that the synchronization cells (sz) are defined 
by a synchronization cell identifier (szk) in the 
20 header part of ATM cells. 

3. The method as claimed in one of claims 1 or 2, 
characterized 

in that the synchronization cells (sz) contain a 
25 sequence number (sn) . 

4 . The method as claimed in one of the preceding 
claims, 

characterized 

30 in that the ATM-oriented cell stream (zslO) has a 

transmission bit rate which is greater than the 
respective maximum transmission bit rates of the 
virtual connections (VCll-VClN) . 

35 5. The method as claimed in one of the preceding 
claims, 
characterized 

in that assembly into the original ATM-oriented 
cell stream (zslO) is carried out with the aid of 
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the synchronization cells (sz) after transmission 
via the virtual connections (VCll-VClN) . 
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The method as claimed in one of the preceding 

claims, 

characterized 

in that a continuous bit stream (bs) is converted 
to the ATM-oriented cell stream (zslO) and is 
transmitted with the aid of the ATM-oriented cell 
stream (zslO) . 

The method as claimed in claim 6, 
characterized 

in that the continuous bit stream (bs) is 
converted to the ATM-oriented cell stream (zslO) 
in accordance with ITU-T Standard 1.363.1. 

The method as claimed in one of claims 6 or 7, 
characterized 

in that assembly into the original continuous bit 
stream (bs) is carried out with the aid of the 
synchronization cells (sz) after transmission via 
the virtual connections (VCll-VClN) . 
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Patent Claims 

1. A method for transmitting a continuous bit stream 
(bs) via an ATM communications network (KN) in 
which at least two virtual connections (VCll-VClN) 
are provided, comprising the following steps: 

- the continuous bit stream (bs) is converted to 
an ATM-oriented cell stream (zslO), and 

- the ATM-oriented cell stream (zslO) is 
transmitted distributed between the virtual 
connections (VCll-VClN) , with synchronization 
cells (sz) being regularly inserted, at least 
at times, into the virtual connections (VCll- 
VClN) . 

2. The method as claimed in claim 1, 
characterized 

in that the synchronization cells (sz) are defined 
by a synchronization cell identifier (szk) in the 
header part of ATM cells. 

3. The method as claimed in one of claims 1 or 2, 
characterized 

in that the synchronization cells (sz) contain a 
sequence number (sn) . 

4 . The method as claimed in one of the preceding 
claims, 

characterized 

in that the ATM-oriented cell stream (zslO) has a 
transmission bit rate which is greater than the 
respective maximum transmission bit rates of the 
virtual connections (VCll-VClN) . 

5. The method as claimed in one of the preceding 
claims, 

characterized 
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in that assembly into the original ATM-oriented 
cell stream (zslO) or the original continuous bit 
stream (bs) is carried out with the aid of 
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the synchronization cells (sz) after transmission 
via the virtual connections (VCll-VClN) . 
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Abstract 

Method for transmitting an ATM-oriented cell stream via 
at least two virtual connections in an ATM 
communications network 

The method according to the invention is used to 
transmit an ATM-oriented cell stream (zslO), which 
transmits a continuous bit stream (bs), via an ATM 
communications network (KN) , with at least two virtual 
connections (VCll-VClN) being provided in the ATM 
communications network (KN) , between which the ATM- 
oriented cell stream (zslO) is distributed, and in 
which, at least at times, synchronization cells (sz) 
are regularly inserted in the virtual connections 
(VCll-VClN) . A high-bit-rate continuous bit stream (bs) 
can thus be transmitted via virtual connections (VCll- 
VClN) . 
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